instructions for the nested PCR, whose mixture was preheated at 94 °C for 5 min and then subjected to 30 cycles of, 1 min at 50 °C and 1 min at 72 °C, with a final 7 min of incubation at 72 °C. For each reaction, ddH 2 O was used as a negative control. PCR products were detected by electrophoresis on 1.5% agarose gel and visualized by irradiating the ethidium bromide-stained samples with UV light (11, 12) .
DNA sequencing The nested RT-PCR products corresponding to the BNoV
RdRp open reading frames were directly sequenced by the Pendik Veterinary Control and Research Institute, İstanbul, with the ABI Prism BigDye Terminator version 3.1 cycle sequencing kit and an Applied Biosystems 310 DNA analyzer (Applied Biosystems Inc., Foster City, CA, USA).
Molecular analysis
Phylogenetic and bootstrap (1000 replicates) analyses based on the nt and aa alignments were constructed using the neighbor-joining method and the unweighted-pair group method with the average linkages of Molecular Evolutionary Genetics Analysis (MEGA, Version 5.2) with pairwise distance (13, 14) . A sequence similarity search was carried out for BNoV and partial RdRp gene sequences using the LALIGN query program of the GENESTREAM network server at the Institut de Génétique Humaine, Montpellier, France (http://xylian.igh.cnrs.fr/bin/lalignguess.cgi), and using the BLOSUM50 parameters.
Results
We conducted a survey of diarrheic calves in Turkey and collected 235 diarrheic calf stool samples between 2009 and 2011. Four (1.7%) out of 235 fecal samples tested positive with nested RT-PCR, targeting a 326-bp fragment of the RdRp region of BNoV (Figure 1 ). The nested RT-PCR products were directly sequenced in both directions. The genetic diversity of the BNoVs was investigated by sequencing 326 bp of the RdRp region from the four BNoVs detected from the diarrheic fecal samples. The molecular analyses were conducted together with some of the sequences provided from GenBank, which belonged to GIII.1 and GIII.2 (Table 2) . Additionally we conducted a sequence similarity search with the use of BLOSUM50 parameters for the 285-bp nt sequence and for 95 aa sequences (Table 3 ).
Discussion
Noroviruses are major etiological agents of gastroenteritis in humans (2, 15, 17) . Studies also indicated that the contribution of BNoVs to gastroenteritis in cattle is frequent (5, 11, 18) . The sequences of noroviruses show that they are highly divergent because of their high number of recombinations (19) . This makes it difficult to assess the genetic analyses of noroviruses. To avoid confusion and to provide clear criteria for classification of BNoVs, we analyzed 95 deduced aa sequences of the BNoV RdRp gene and we also used only strains that belong to GIII.1 and GIII.2, provided by GenBank, for phylogeny due to the proper substitution of strains on clades. All the Turkish strains were clustered in genotype GIII.2 ( Figure 2 ). This is similar to a previously reported study (9) . However, we could not use those strains for the phylogenetic analysis because no data had been entered in GenBank. Furthermore, the previous study indicated that 6/70 (8.6%) diarrheic calves obtained from the Marmara region were detected as positive by SYBR Greenbased real-time PCR assay, while our study encompassed the whole of Turkey as shown in Figure 1 . In spite of adequate sampling and being conducted in the same period of time, the positive results of our survey were five times lower than those of the previous report. There are several explanations for the inconsistency between these studies. First, the rare and nonuniform distribution of BNoVs among cattle herds may decrease the ratio. Second, the different RT-PCR procedures followed in these two studies may cause variation. The sensitivities of different methods must be compared in order to obtain further reliable data. (4, 12, 20) .
The similarity analysis ( Figure 2 . A phylogenetic tree of the partial 285-bp nucleotide sequence of the RdRp gene of BNoV strains was made using the neighbor-joining method of MEGA (13) . The names of the viruses used are listed in Table 2 .
of the nt and aa sequences among the BNoVs revealed that all the analyzed GIII. 
